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Figure lA; Step 1 (a): When a traveler goes into the appropriate Consulate or Embassy 
to travel to another country 



Traveler 



Consulate or 
Embassy 



Start 



He goes into the appropriate 
Consulate or Embassy with his 
Passport 



He places the fingerprints of the 
digits he is asked to provide on the 
safety seals of the X-Form 



He places the same digits on the 
fingerprint sensor connected to 
the PC, where his information is 
registered using the computer 
software 



The information is sent to the 
destination country, and from 
there to Immigration Offices. Go 
to Step 2 



End 



The traveler's personal data are 
taken from his Passport and entered 
into the computer system 



The traveler is asked to put his 
fingerprint of the digits he is asked 
to provide (generally the right and 
left thumb or index finger) on the 
safety seal found on an X-Form 



The system takes the digital images 
of the fingerprint from the print 
sensor or digitalizes the safety seals 
that have the visible fingerprints 
printed on the X-Form using a 
flatbed scanner 



The system processes the digital ized 
fingerprints, generates the barcode, 
and transmits the traveler's personal 
data plus the barcodes to the 
Immigration Department in the 
place the traveler is traveling to 
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Figure IB; Step (b): When a traveler goes into the Immigration Office of the 

destination country having entered the country without having gone to 

the Consulate or Embassy 



Traveler 



Imjnigratioji Offices 



Start 



He goes into the Immigration 
Office with his Passport 



He places the fingerprints of the 
digits he is asked to provide on the 
safety seals of the X-Form 



He places the same digits on the 
fingerprint sensor connected to 
the PC, where his information is 
registered using the computer 
software. 



The traveler's personal data is taken 
from his Passport and entered into 
the computer system. 



The traveler is asked to put his 
fingerprint of the digits he is asked 
to provide (generally the right and 
left thumb or index fmger) on the 
safety seal found on an X*Form 



The system processes the digitalized 
fingerprints from the print sensor or 
digitalizes the safety seals with the 
visible prints stamped on the X- 
Form using a flatbed scanner 



1 


r 


The system proc 
fingerprints and 
barcode. Go to S 


esses the digitalized 
generates the 
tep2 



End 
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Start 



The image of the fingerprint is 
captured using any digital 
medium (scanner, camera, 
reader, etc.) 




The image is put on a two-dimensional or three- 
dimensional grid coded by patterns (numbers and 
letters or just numbers) 



The system classifies the print in one of the four groups 

according to Vucetich*s formula, taking the 
corresponding coding character; this is the first character 
of the resulting alnhanumeric chain 



The system subclassifies the print and obtains a 
subclassification code; this is flie second character of the 
resulting alnhanumeric chain 



The characteristic points are determined or the squares are 
scanned following a certain order in the design of the plott< 

print 



No 



The system checks 
each square read for 
characteristic points 
(minutiae points) 



Yes 



The system translates the 
characteristic points found into 
their corresponding alphanumeric 
code and also considers the square 
where they were found. 
\ 



® 



The system generates a series of unique variable 
characters for each print, called the alphanumeric chain 



The chain generated is represented by a barcode 








The barcode is printed oi 
the RPED tag and on the 
permanency card. 


End 
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Figure 3; Step 3 : Issxiing an RDFI Tag to be attached to a Passport, and issuing a 
Permanency Card with an RDFI 



Traveler 



Immigration Offices 



Start 



The software, once the traveler's 
personal data has been entered or 
received and the barcodes have been 
generated, prints a tag that has a 
barcode of the corresponding print 
(generally the right thumb or index 
finger) using a thermal printer. This tag 
has underneath the bar code, internally, 
an RF chip that has a unique code. 



i 


The Permanency Card that has an RF 
chip underneath the barcode is printed 
using a plastic or cardboard card 
printing machine 




r 


The codes from i 
entered into the i 
linked to the tra\ 
registered, and tl 


the RF chips are 
software, and they are 
reler who is being 
le chips are activated 



If the traveler has a relationship with any other 
traveler (relative, friendship, ethnicity, etc.), that 
information is added into the system. The search 
is by DNA matches. 



The traveler receives the 
Permanency Card and Passport 
with the Tag, both of which have 
an RDFI chip, and these 
documents allow him to enter 
and temporarily stay in the 
country. 



End 



An option in the system is engaged 
that indicates the length of time the 
traveler can remain in the country, 
and the traveler is given the 
documentation; satellite tracking can 
begin. 
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Figure 4; Step 4 : When a traveler leaves the country by the date found on his 
hmnigration document 



Traveler 



Immigration Offices 



Start 



He goes into the Immigration 
Office with his Permanency 
Card and Passport and 
surrenders them, 



He receives the stamped 
Passport and leaves the country 



End 



Receives the Permanency Card and 
Passport. By means of the barcode, 
the system brings on screen the 
information about the traveler that 
was registered when he entered the 
country. 



The traveler is asked to place his 
corresponding digits on a Y-Form 
that has security seals for this purpose 
and the same fmgers on a fingerprint 
sensor. 



The fingerprint images are digitalized 
either by a sensor or by processing the 
Y-Form using a flatbed scanner. The 
system generates the code for these 
fingerprints and checks whether they 
match the barcodes registered in the 
database; the RDFI chip on both tlie 
Permanency Card as well as the 
Passport is deactivated 



The traveler leaving the country is 
registered in the computer system 



The Permanency Card is destroyed 
and the Passport is given an exit 
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Figure 5: Step 5 : 1'he traveler does not leave tHe country on time and his immigration 

document expires 



Traveler 



Immigration Offices 



I Start 

T 

The system reports about traveler 
whose visas have expired and so they 
are illegal immigrants 



I 

A reader sends a specific signal via 
radio from its antenna to the RDFI on 
the Passport and on the Permanency 
Card, which respond with a signal or 
message indicating the status and 
position 



The traveler is captured and has to 
surrender his documentation, 
Passport and Permanency Card, 
and the pertinent investigations 
will be done 



Security forces £u*e ordered to pick up 
the illegal immigrant according to the 
positions received from both KDFI 




The same process is done by tacking 
travelers who have some kind of 
relationship with the traveler being 
sought. This information was entered 
into the system previously when the 
traveler entered the country (Step 3) 



End 
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Figure 6 

Lifograph of a fingerprint and its characteristic points (minutiae points) 




O Ending 



MARKED CHARACTERISTIC POINTS 

The image shows the following points: 1, 2, 3 Ending; 4 Bifurcation; 5 
Ending; 6 Deviation; 7 Bifurcation (lower outer branch cut); 8 Interruption; 9 
Large fragment; 10 Large island; 11 Ending; 12 Bifurcation (inner upper branch 
cut); 13 Ending; 14 Interruption; 15 Fragment; 16 Bifurcation (outer branch cut); 
17 Dot; 18 Large island; 19 Convergence; 20 Fragment; 21 Convergence; 22 
Convergence; 23 Ending; 24 Interruption; 25 Ending; 26 Ending; 27 Small 
fragment; 28 Ending; 29 Bifurcation; 30 Bifurcation; 31 Convergence; 32 Ending, 
33 Bifurcation; 34 Ending; 35 Transversal; 36 Bifurcation; 37, 38, 39 Ending; 40 
Convergence (outer branch cut); 41 Bifurcation; 42 Large island; 43 Ending; 44 
Transversal; 45 Ending; 46, 47, 48 Convergence; 49 Small fragment; 50 
Convergence. 
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Figure 8 
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Figure 10 

[text in Figure 5] 

Delta Negro = Black Delta 
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Figure 12A 
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Figure 12B 
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Minutiae Patterns 



Figure 13 




Figure 14 
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Digjtalized Fingerprint Card 



Image 1 
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Quality 

Image 4 



Original Print 


Quality Print Image 




- ■ ij 





Each 8x8 block of pixels is assigned a value — 0, 1, 2, 3, or 4 — ^representing the quality 
level of the block. In tum, each value represents a quality percentage and is shown 
graphically with a color, varying between black and white: 

0 = 0% =black 

1 = 25 % = dark gray 

2 = 50 % = medium gray 

3 = 75% =Ughtgray 
4= 100% = white 

To obtam the general quality percentage or level of the print, the folio wmg formula is 
applied: 

X values of all blocks / Nimiber of blocks 



Prints with a Marked Core 

Image 5 
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Binarized Print 

Image 6 




Local Orientation Grap h 

Image 7 
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General Orientation Graph of a Print 



linage 8 




(a) The circular mask to extract the central point of the print 

(b) Map generated from applying the circular mask 
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Image 9 
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Print with General Orientation Inserted on a Grid 
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